The objective of the research was to assess the factors affecting the quality of social infrastructure projects in the industrial zones in Hanoi, Vietnam ver the period 2018-2019 by means of qualitative and quantitative research methods where the quantitative research was conducted by an independent survey agency to enhance the objectivity of data. Adopting PLS -SEM method of Smart PLS, 3.0, we analyzed data from 396 valid questionnaires and the results showed that materials, design, construction and Stakeholder had positively affected the quality of Social Infrastructure Projects (SIPs). In the meantime, the project size also played a moderate role on the quality of social infrastructure projects.
Introduction
The industrialization and modernization of the country, especially after "Doi moi" has brought numerous positive changes on the socio-economic development and improvement of Vietnamese people's material life (Ali et al., 2010) . The introduction and development of major economic region, especially with the strong development of industrial zones (IZ), export processing zones in Vietnam are both opportunity and great challenge for the State and other socio-economic objects. With over 300 concentrated industrial zones in the whole country (Vietnam Industrial Zone-2018) , there is an enormous motivation for shifting economic structure, labor structure in line with the trend of international economic integrity, promoting the process of acquiring modern technology, creating a large number of jobs and increasing workers' income. However, industrial zones are facing numerous great challenges such as weakness of general planning leading to the "temporary" development of industrial zones and many industrial zones encounter difficulties in attracting investment from businesses. In addition, the management mechanism and administrative activities for industrial zones are ineffective; the human resources for industrial zones have not met the demand, especially workers with high-quality skills; the environmental pollution in many industrial zones are annoying. In particular, one current pressing problem is to build and develop social infrastructure for workers in concentrated industrial zones that is in need of adequate attention from all levels, sectors, particularly from policy makers and enforcement.
Currently, in Hanoi, there are 19 concentrated industrial zones creating regular jobs for nearly 300 thousand workers (Hanoi Industrial and Export Processing Zones Authority -2018) . Almost every industrial zone mainly focuses on building and developing infrastructure for production and economic interests needs to pay adequate attention for the development of social infrastructure for workers. In particular, it can be said that workers' material and spiritual life is one of the factors determining the quality of labor resources and affecting the economic efficiency in general. Spontaneous residential areas are posing threats of numerous social evils as well as unpredictable consequences. Social infrastructure systems do not only bring about a decent appearance beside industrial zones but also create great challenges for social community in general and economic management system in particular (Barney, 1986; Hall, 1993) . Therefore, to synchronize the development of industrial zones with the construction of social infrastructure (Housing, health, education, recreation, urban environment) there is a need to pay attention oo the whole society. Social infrastructure projects in industrial zones are still fragmented, ineffective, which affects the workers' material and spiritual life. Therefore, in order to improve the quality of social infrastructure projects in industrial zones, we must, in the first place, be aware of which factors affecting the quality of social infrastructure projects.
The objective of this research is to assess factors affecting the quality of social infrastructure projects in industrial zones in Hanoi, Vietnam.
Research overview

Social infrastructure projects
Social infrastructure in industrial zones means a system of works serving the demands and services of people, administrative apparatus and manufacturing facilities. This system of works includes: Administration, health, education, culture, fitnesssports, commercial services, park trees and other works (except for urban technical infrastructure works), which are organized and interconnected in the space of industrial zones. The concept of social infrastructure projects emerged in the last decade mainly because of the fact that the society in general has a great interest in public infrastructure. Argy et al. (1999) and Jefferies and McGeorge (2009) categorized the social infrastructure into hard social infrastructure (e.g. hospital, school, and community hall) and soft social infrastructure (e.g. social security and education). Therefore, social infrastructure can refer to the construction and public facilities or services like training, education and security. However, this article only focuses on hard social infrastructure (buildings or facilities serving society's need). Social Infrastructure Projects (SIPs) relate to many partners including, in most cases, different government agencies, private companies and non-profit organizations. Even though SIPs often are smaller in size than economic infrastructure, they are as complex and dynamic as common construction projects because the post-construction phase and maintenance relating to the public involvement (Jefferies & McGeorge, 2009) .
Previous studies focused primarily on SIPs testing in the Public Private Partnership (PPP) method (Jefferies & McGeorge, 2009; Donno et al. 2010; Baron & Kenny, 1986; Le et al., 2019) . The studies also focused on specific SIPs, such as stadium (Jefferies et al., 2002) , house renovation (Donno et al. 2010) , hospital (Love et al., 2002) and school (Love et al., 2012) . Jefferies et al. (2002) identified six factors to be successful in stadium project including expertise, experience, construction company profile, reputation, approval process to support Stakeholder and financial method innovation. These studies were limited because they focused on the context of the PPP method and on case study methods, leaving a gap in the field of SIPs.
Therefore, the previous studies on SIPs show that it is necessary to explore the factors affecting the quality of social infrastructure projects in a more specific way, to provide a general framework for the factors affecting the quality of SIPs.
Factors affecting the quality of social infrastructure projects in industrial zones
The social infrastructure of the industrial zones is the system of houses, schools, hospitals, cultural institutions to directly serve workers in the industrial zones. The social infrastructure of the industrial zones can be constructed in the specific planning of industrial zones or outside the fence of industrial zones (Heavey & Simsek, 2013; Ireland et al., 2003; Hult et al., 2003) . Most industrial zones in Vietnam have a small area so there is no planning for the construction of social infrastructure inside the fence of industrial zones. The scope of the research will be focused on analyzing factors affecting the quality of social infrastructure projects to serve industrial zones, including: Housing system, schools, medical facilities and cultural institutions to meet the daily living needs of workers working in the industrial zones in Hanoi and their families. By using the PLS -SEM technique, a model has been developed and a total of 31 items affecting the quality of social infrastructure project are named as observance variables and categorized into groups. The groups are exogenous latent structures such as factors relating to Construction Related, Design Related, External Related, Material Related, Stakeholder Related. Whereas, the endogenous latent variable (Quality of Social Infrastructure Projects) includes observed variable. The conceptual model presents the relationship between exogenous latent structure and endogenous latent structure as shown in Fig. 1 . Therefore, the quality of the project is calculated by main structures. The research hypotheses are as follows:
Research Methods
Context and research sample
According to Hanoi Industrial and Export Processing Zones Authority (HIZA), the city has been going to develop 19 industrial zones (IZ), high technology zones (HTZ) with a total area of nearly 4,100 ha. In which, the city is carrying out the construction of 3 HTZ together with 110 industrial clusters with planning area of more than 3,000 ha. Up to the end of August 2016, the active industrial zones have attracted 616 projects (323 foreign direct investment projects -FDI) with registered capital of USD 5.22 billion, the disbursed capital is USD 3.28 billion, most of the investors come from Japan, Korea, China and Singapore including 293 domestic projects with registered capital of VND 11.981 billion (the disbursed capital is VND 7.168 billion). Among the FDI projects, many of which belong to world's leading corporations, hi-tech products such as Canon, Panasonic, Hoya, Meiko (Japan), etc. (Kura, 2016; Kura et al., 2016) The data collection was carried out by an agency that often surveys public construction projects. This sample is selected from a list of public construction industries in Hanoi, Vietnam. Participants are public construction experts. A total of 690 participants were randomly selected to answer the questionnaire. The survey agency sent email and interviewed in-person to collect data for the research. The questionnaire is divided into two main parts. Part 1 includes participants' general information such as years of experience, professional qualifications, position and type of industry. Part 2 consists of items of latent variables designed in the form of Likert scale from 1 (Strongly disagree) to 5 (Strongly agree). In the period of 3 continuous months, we were able to collect 536 survey forms; however, after data classification and cleaning, only 396 valid survey forms were suitable to be taken into data analysis. In order to increase the credibility of the research, after data analysis, we also conducted many interviews with experts and managers of social infrastructure projects on the survey results. The reliability of indicator variable (also known as observed variable): In reflective model, indicator variables are explained with latent variables, the factor loading of indicator variables is >= 0.7 (or 0.40 may be acceptable in exploratory testing (Hair et al., 2006 (Hair et al., , 2010 (Hair et al., , 2011 (Hair et al., , 2012a (Hair et al., , 2012b . All the measuring scales in the model are satisfying.
Internal Consistency Reliability: The internal Consistency Reliability is measured through Cronbach's alpha value (Henseler et al., 2009; Henseler & Sarstedt, 2013; Henseler & Fassott, 2010; Lee et al., 2011) with an acceptable value of 0.7 in the initial research periods and each latent variable must have at least 2 indicator variables. All the latent variables in the model are satisfying. 
Result of general reliability testing of latent variables
Quality of Social Infrastructure Projects
Convergent validity: The convergent validity evaluates the correlation of measurement indicators with 1 latent variable. The convergent validity of the scale is measured through:
 For exploratory testing, the composite reliability factor (CR) is in the range of 0.6 -0.7, but the ideal one should be ≥0.7;  The external factor loading of the observed variables must be ≥ 0.708;  The average variance extracted (AVE), reflecting the general variability of observed variables calculated by latent variables, must be ≥ 0.5 (0.708 2 =0.5) (Henseler et al., 2015; José & Manuel, 2012) ; and the rho_A coefficient must be > 0.7.
In conclusion, all the variables in the model shown in the Table 1 satisfy the conditions, and continue to be analyzed for discriminant validity.
The result of discriminant validity analysis is as follows:
Discriminant validity: The discriminant validity determines the discriminant value to guarantee the difference and there is no correlation among the factors used to measure the factors. Distinct value is an important criterion in measurement model analysis. It measures the distinction among concepts in the research model (Henseler et al., 2015) . There are 2 levels when it comes to reviewing discriminant validity, which are:

The extent of distinction among the components in the same concept (within construct, if the concept is level 2 or above); 
The extent of across construct distinction among different concepts, or it refers to saturated model (the concepts in research model are freely related to each other).
The discriminant validity is considered to be valid if the value of the HTMT (heterotrait -monotrait) criterion is <0.85 (Henseler et al., 2015; Chin, 1998 Chin, , 2010 Chin et al., 2003) or the square root of AVE of each measuring factor is greater than correlation coefficient among the factors. It can be seen from Table 2 that all the square roots of AVE are greater than the correlation coefficient among the factors, thus, satisfy the analysis conditions. The result of internal multicollinearity is satisfied The results summary in Fig. 2 and Table 5 show that hypothesis H1, H2, H3, H4 are supported with the exception of the rejection of hypothesis H5. That means, Material Related has the greatest positive impact on the Quality of Social Infrastructure Projects with an impact factor of 0.467 at the 1% level of significance (P-value = 0.000), the second greatest impact on Quality of Social Infrastructure Projects is Design related with a relatively high impact factor of 0.357 at the 1% level of significance (P-value = 0.000). Construction Related has a positive impact on Quality of Social Infrastructure Projects with an impact factor of 0.182 at the 1% level of significance (P-value = 0.0000). Stakeholder Related has a positive impact on Quality of Social Infrastructure Projects with an impact factor of 0.165 at the 5% level of significance (P-value = 0.0000). External Related has no statistically significant correlation with Quality of Social Infrastructure Projects.
Moderate role test result
Fig. 3: Moderate role results
The bootstrapping results in Fig. 3 indicate that the project size plays a moderate role with statistical significance in 3 correlations between Material Related and Quality of Social Infrastructure Projects with an impact factor of 0.180 at the 1% level of significance (P-value = 0.000), the impact factor of the correlation between Design related and Quality of Social Infrastructure Projects is 0.229 at the 1% level of significance (P-value = 0.000), and lastly, there is a positive relationship between Construction Related and Quality of Social Infrastructure Projects with an impact factor of 0.118 at the 1% level of significance (P-value = 0.000).
With the above-mentioned impact factors, the model is as follows: The result in Fig. 4 means that the bigger the size of Social Infrastructure Projects is, the better the quality of materials is, which results in the significant improvement of the project quality. However, the poor quality of materials does not only lessen the project quality considerably but also it has positive impact on the project quality. It is because of the fact that the input materials for these projects are strictly controlled; therefore, if the quality of materials is not good enough, it can still meet the minimum requirements of quality of social infrastructure projects. In contrast to input materials, the project size causes design to make an opposite impact on the quality of the project. For larger social infrastructure project, the better the design is, the better quality of the project. However, for small project, the better the design is, the worse the quality of the project is. It is because, for small project, sophisticated designs will cost a large amount of money and will reduce expenses for other sectors. One feature of these projects is that they have a fixed budget; therefore, if the design expense accounts for a large proportion, other expenses will be reduced leading to the decrease in the quality of the project.
Moderate role of construction related
In the last place comes the moderate impact of project size on the context of Construction. For projects with larger size, the better the construction model is, the better the quality of the project is. On the other hand, the role of construction becomes comparatively vague in small projects. (Horizontal impact line).
Conclusion
Modern and synchronous infrastructure will promote economic growth, improve productivity and economic efficiency and contribute to solving social problems. On the other hand, an underdeveloped infrastructure will become a great burden to the development. Nowadays in many developing countries, insufficient and poor infrastructure has caused stagnation to the flow of resources, difficulties in absorbing investment capital, causing "infrastructure bottleneck" which directly affects the economic development, especially the sustainable development of industrial zones in the whole country in general and industrial zones in Hanoi in particular.
The issues of quality in public construction of Vietnam are sophisticated and full of risk, including many factors throughout the project life cycle, which reduces not only the quality of the project but also the sustainability of the entire project.
Previous documents on the factors affecting the quality of construction project adopted the same method of simple linear model analysis using SPSS. The objective of this research was to present and introduce a new method to analyze and test the impact of the main structures on the quality of SIPs. An advanced multivariate analytic technique, PLS-SEM, was adopted to conduct the analysis. This comprehensive multivariate statistical testing technique can examine all the correlations between latent variables and variables in a model, and also include an evaluation of the structure and measurement models. Another reason for the adoption of this technique was its capability of assessing psychological attributes of separate latent structures. The fundamental structures affecting the quality of the project with their underlying causes (observed variables) have been clearly identified.
This research was conducted to find out factors affecting the quality of SIPs in industrial zones in Hanoi, Vietnam. Based on the results of the survey, it is assumed that material-related factor was the leading factor causing reduction in the quality of the project when carried out in the actual works. This implies that industries and public construction contractors are in need of creating specific plans and methods to focus on the issues of the construction phase that affect the quality of the project. The lack of construction and design technologies will increase the pace in which the quality of the project deteriorates in the construction phase as well as the lack of appropriate quality control and policies and quality planning, causing issues to the quality of the projects. Besides, the quality of the project is also affected by Stakeholder.
Consequently, it is essential for businesses and project managers to have detailed plans to improve the quality of social infrastructure projects in industrial zones of Vietnam in general and of Hanoi in particular.
